Abstract. We present the results of a high resolution (0.27 ′′ px −1 ) near-infrared H band (1.65 µm) imaging survey of a complete sample of 20 flat radio spectrum quasars (FSRQ) extracted from the 2Jy catalogue of radio sources (Wall & Peacock 1985) . The observed objects are intrinsically luminous with median M(B) = -25.5. The median redshift of the objects in the sample is z = 0.65. At this redshift, the H band observations probe the old stellar population of the hosts at rest frame wavelength of ∼1 µm.
Introduction
The determination of the properties of the host galaxies of different AGN types is a key tool for our understanding of the AGN phenomenon and for unification of different types of AGN. Comparison of AGN properties not affected by orientation effects (e.g. host galaxies) provides a crucial test of the current unified models (Antonucci 1993 , Urry & Padovani 1995 . Also, it sheds light on the role played by the environment for triggering of nuclear activity (Hutchings & Neff 1992) and on the effect of the AGN on its host.
Flat spectrum radio quasars (FSRQ) form a distinct group from "normal" steep spectrum radio-loud quasars (RLQ). Most quasars with radio spectral index α R >-0.5 (f ν ∝ ν +α ) are characterized by rapid variability, high and variable polarization and high brightness temperatures (Fugmann 1988; Impey & Tapia 1990; Quirrenbach et al. 1992) . Moreover, almost all FSRQs in complete samples (Wall & Peacock 1985) are core-dominated radio sources and objects observed at different epochs with VLBI display superluminal motion (Padovani & Urry 1992; Vermeulen & Cohen 1994) . FSRQs share many observed properties with BL Lac objects and they are often grouped together into a common class of blazars. The main difference between the two classes is that while FSRQs have strong broad emission lines of similar intensity to "normal" quasars, emission lines are very weak or absent in BL Lacs. How much of the distinction between BL Lacs and FSRQs is due to intrinsic properties or a consequence of the classification criteria remains unclear, indeed by definition BL Lacs are required to have emission line equivalent width smaller than 5Å, otherwise they are classified as FSRQs. This selection bias may be responsible for the reported emission line differences (Scarpa & Falomo 1997 ). On the other hand, based on their extended radio emission and evolutionary properties (Stickel et al. 1991; Padovani 1992 ) the two groups of blazars appear different.
The rapid variability, high polarization and high luminosity of blazars are usually explained in terms of synchrotron radiation strongly relativistically beamed close to our line-of-sight (Blandford & Rees 1978) . This is supported by the fact that practically all blazars are luminous and rapidly variable γ-ray sources (e.g. von Montigny et al. 1995) . If the beaming hypothesis is correct, it implies the existence of a more numerous parent population of objects intrinsically identical to blazars, but with the jet directed away from our line of sight. In the unified schemes (Barthel 1989; Urry & Padovani 1995) , that interpret different classes of objects based on geometry, the currently favoured model identifies the parent objects of FSRQs with high luminosity lobe-dominated (F-R II) radio galaxies (RG), while the low luminosity core-dominated (F-R I) RGs represent the parents of BL Lacs (Browne 1983; Ulrich 1989; Padovani & Urry 1992) . A comparison of statistical properties of FSRQ and BL Lac samples (Padovani 1992) suggests that the two classes of blazars represent similar activity phenomena occurring in highand low-luminosity early type galaxies, respectively. However, there exist potential problems in this simple unification, such as the discrepant linear radio sizes of RGs and RLQs, dependence on redshift of the ratio of RLQs to RGs, the lack of superluminal motion in RGs, and the discrepant radio morphologies of some BL Lacs with respect to F-R I RGs (see Urry & Padovani 1995) .
While some effort has gone to study the properties of BL Lacs (e.g. Falomo 1996; Wurtz, Stocke & Yee 1996 , and references therein), no systematic investigation of the host properties of FSRQs has so far been undertaken. In this paper we present the first deep high spatial resolution (0.27 ′′ px −1 , ∼ 1 ′′ FWHM) near-infrared (NIR) imaging study of the host galaxies of a complete sample of FSRQs in the H (1.65 µm) band. While most work on AGN host galaxies has traditionally been done in the optical, the NIR wavelengths offer many advantages. Optical emission from quasars is strongly dominated by the nuclear source. Often the host galaxies are interacting systems and appear irregular in the optical because of tidal distortion, star formation and dust emission. The luminosity of the massive old stellar population, on the other hand, peaks in the NIR, leading to a minimum nucleus/host ratio there. With increasing redshift, one also needs to apply much lower K-correction than in the optical.
The FSRQ sample is taken from the 2Jy (Wall & Peacock 1985) catalogue of radio sources, including all flat spectrum sources at z<1.0, at declination δ ≤20
• and not classified as BL Lacs. This yields a total of 20 sources. General properties of the objects are given in Table 1 . For information of the radio and X-ray properties of the sample, see Padovani (1992) and Sambruna (1997) , respectively. We investigate the properties of the host galaxies of FSRQs using 1-D luminosity profile decomposition into nuclear and galaxy components. We compare the host absolute magnitudes and scale lengths with those of BL Lac hosts, "normal" RLQ hosts and RGs, and study the relationship between host galaxies and nuclear activity. This paper is arranged as follows. In section 2, we describe the observations and data reduction. Section 3 gives the modelling of the profiles, while in section 4 we present the derived host parameters and discuss the properties of the sample with respect to other classes of AGN. Conclusions are given in section 5. In the Appendix, we compare our results for individual objects with existing results in the literature. Hubble constant H 0 = 50 km s
and deceleration parameter q 0 = 0 are used throughout this paper.
Observations and Data Reduction
We have obtained NIR broad-band images at H (1.65 µm) band of 20 FSRQs. The observations were carried out during two observing runs (in August 1995 and January 1996) at the ESO/MPI 2.2m telescope at the European Southern Observatory (ESO), La Silla, Chile. We used the 256×256 px IRAC2 NIR camera (Moorwood et al. 1992 ) and pixel scale 0.27 ′′ px −1 , giving a field of view of 69 arcsec 2 . Details of the observations and NIR photometry are given in Table 2 . We shifted the target in a 2×2 grid across the array between the observations with typical offsets of 30 ′′ , thus keeping the target always in the field and using the other exposures as sky frames. Individual exposures were of 60 sec duration; these were coadded to achieve the final integration time. Data reduction was performed using IRAF. First, from a raw flat-field frame, we marked all bad pixels that were subsequently corrected for in all flat-field and science frames by interpolating across neighboring pixels. The corrected ON and OFF flat-field frames were subtracted from each other, and in case of several ON-OFF pairs, averaged together. The resulting flat-fields for each filter and each night were finally normalized to create the final flat-fields. For each science frame, a sky frame was produced by median averaging all the other frames in a grid. This median sky frame was then scaled to match the median intensity level of the science frame, and subtracted. Finally, flatfield correction was applied to each sky-subtracted frame to produce the final reduced images. All the images of the same target were then aligned, using field stars or the centroid of the light distribution of the object as a reference point, and combined in order to produce the final reduced images that will be used in the subsequent analysis.
Standard stars from Landolt (1992) were observed frequently throughout the nights to provide the photometric calibration zero points. We estimate photometric accuracy of ∼±0.1 mag. K-correction was applied to the host galaxy magnitudes following the method of Neugebauer et al. (1985; their Table 3 ) for a first-ranked elliptical galaxy. The applied K-correction for each source is reported in Table 3 , column 3. The size of the correction, insignificant at low redshift, is m(H)∼0.14 at our median redshift of z = 0.65. No K-correction was applied to the nuclear quasar component, since for a power law spectrum the K-correction equals to (1 + z)
1+α , where α∼ -1 for quasars.
Modelling of the luminosity profiles
Because of the relatively high redshift of the quasars, the extended emission around them is faint and consequently rather noisy. Therefore, in our analysis we have considered only the azimuthally averaged fluxes. After masking all the regions around the target contaminated by companions, we have derived for each object the radial luminosity profile out to a radius where the signal was not distinguished from the background noise. This corresponds typically to surface brightness of µ(H) = 23-24 mag arcsec −2 , depending on exposure time and observing conditions. Similar procedure was followed for the field stars (when available), to obtain the point spread function (PSF) suitable for each image. Since the field of view is small, only for few objects a star of brightness comparable (or brighter) to the target was present in the observed field. For most sources only fainter stars were available, therefore extrapolation of the PSF was required at the lowest flux levels. This extrapolation is particularly important for marginally resolved objects for which the reliability of derived host properties strongly depends on the assumed PSF shape.
We have adopted a functional form to describe the shape of the PSF as a Moffat (1969) function, characterized by σ for the core and β for the wings of the PSF. A fit of a Moffat function to the shape of the profiles of the available bright stars was found to be quite a good representation of the observed PSF. In order to describe the shape of the PSF for fields with no stars or only faint stars, we have determined σ from fitting the core of the stellar profile, whereas β was derived from the values obtained by fitting bright stars in other frames observed during the same night with similar seeing conditions. For a few objects, no stars were visible in the observed field and in these cases the target itself, which is always dominated by the nuclear source, was used to estimate σ and β as described above.
The luminosity profiles were fitted into a point source (described by the PSF) and a galaxy (described by de Vaucouleurs law, convolved with the PSF) components by an iterative least-squares fit to the observed profile. Noisy outer parts of the profiles were rejected from the fit. There are three free parameters in our fitting: the PSF and bulge intensities at the center, and the effective radius of the bulge. We also tried to fit a number of profiles with a combination of a PSF and a disk, and although in many cases no significant difference was found with respect to an elliptical fit, in no case did the disk model yield a better fit. This is not surprising, since RLQs are expected to be hosted in early-type galaxies, as well demonstrated for low redshift objects by e.g. Taylor et al. (1996; hereafter T96) and Bahcall et al. (1997) . For sources with no host galaxy detected in our observations, we determined an upper limit to the brightness of the host galaxy by adding simulated "host galaxies" of various brightness to the observed profile until the simulated host became detectable within the errors of the luminosity profile.
A main problem with the fitting is related to the uncertainty in the sky background level. We have checked this by adding or subtracting counts, corresponding to 1 σ level of the background around the target, from the observed profiles, and redoing the fits. The derived host parameters do not change much. Another problem is the existence of multiple minima in the χ 2 -fit, e.g. several r(e)-µ(e) pairs can fit the data almost equally well. Note that r(e) and µ(e) are expected to be correlated, for the total galactic luminosity to be accurately reproduced (see e.g. T96). We have checked the severity of this problem by starting the fit from various different initial values. In general, the fitting program always finds roughly the same best values, more easily so for sources with a clearly resolved host galaxy.
We estimate an error in the derived host galaxy magnitudes to be ∼±0.3 mag for the clearly detected hosts, this error being largest for the sources with the largest nucleus-to-galaxy luminosity ratio. For the marginally detected hosts, due to the uncertainties mentioned above, we can only assess a lower limit to the error margin as ≥±0. 5 .
The fact that we find a very good agreement with previous studies on the derived host luminosity for two low redshift FSRQs in our sample (PKS 0736+01 and PKS 1226+023 = 3C 273; see Appendix) gives us confidence in our adopted procedure also for the more problematic derivation of host properties in our higher redshift sources. We also note that one of the marginally resolved objects, PKS 2128-123 at z = 0.501, has been clearly resolved in the I-band by the HST . The host magnitude we derive in the H-band is ∼1 mag fainter than expected from the I-band for normal galaxy colours. However, this difference is not unreasonable, taking into account all the uncertainties mentioned above.
Results and Discussion
In Fig. 1 we show the H band contour plots of all the FSRQs, after smoothing the images with a Gaussian filter of σ = 1 px. We detect the host galaxy clearly for six (30 %) FSRQs and marginally for six (30 %) more. The host remains unresolved for eight (40 %) FSRQs out of 20. We summarize our results in Table 3 , which gives the best-fit model parameters of the profile fitting and the derived properties of the host galaxies. In Fig. 2 , we show the profiles of each FSRQ, with the best-fit models overlaid. Table 4 presents a comparison of the H band absolute magnitudes of the FSRQ hosts with relevant samples from previous studies in the literature, for which we report the average values after correcting the published values for color term and to our cosmology (H 0 = 50). In the Appendix, we compare our NIR photometry with previous existing studies, and discuss in more detail individual quasars, including comparison with previous optical/NIR determinations of the host galaxies.
Host luminosity
In Fig. 3 Eales et al. 1997) . For comparison, we also show the evolutionary model for elliptical galaxies derived from passive models of stellar evolution by Bressan, Chiosi & Fagotto (1994; dashed line, normal- ized to the average redshift and magnitude of the T96 low redshift RGs). The resolved FSRQ hosts lie remarkably well on the H-z relation, whereas there is large scatter for the marginally resolved FSRQ hosts. In Fig. 3 (lower panel) we show the H-z diagram for the mean value of various samples of AGN taken from the literature. T96 found for nearby RLQ and RG hosts (after removing the nuclear component) that they lie above the established RG relation, i.e. toward fainter magnitude by ∼ 0.5 mag on the average. It is apparent that the same holds true for most other low redshift AGN samples and, at intermediate redshift, for the marginally resolved FSRQ hosts and for the RLQ hosts of Hooper, Impey & Foltz (1997) . This may indicate a continuation, and even strengthening, of the deviation found by T96 to higher redshift which is likely explained by the (uncorrected) contribution of the nuclear source in RGs (see T96).
Interestingly, however, the firmly detected FSRQ hosts (and the intermediate redshift RLQ hosts of Rönnback et al. 1996) have relatively brighter magnitudes than the low redshift RLQs and the intermediate redshift RLQs of Hooper et al. (1997) , consistent with the established RG relation (solid line in Fig. 3) . Also, the magnitudes of the high redshift (z∼2) RLQ hosts studied by Lehnert et al. (1992) are consistent with the H-z relation, suggesting that between redshifts of z∼0.5 and z∼2 there is an increase in the host brightness with respect to the Hubble diagram. Similar result for high redshift RGs was noted by Eales et al. (1997) who found that while the Hubble diagram of luminous 3C RGs and fainter 6C/B2 RGs were similar at z<0.6, the 3C RGs are ∼0.6 mag brighter at z>1. Eales et al. attribute this change not to stellar evolution, but to a difference in the intrinsic luminosity of the AGN component of the RG samples studied. There is also an obvious selection effect in that at very high redshifts, only very bright host galaxies can be detected (see also Fig. 4 ).
In Fig. 4 , we show the H band absolute magnitude vs. redshift for the host galaxies from various samples. The average H band absolute magnitude of the resolved FSRQ host galaxies is M(H) = -27.4±0.6 and the average bulge scale length 11.6±7.6 kpc, while the values after adding the marginally resolved hosts are -26.7±1.2 and 12.8±6.0 kpc. The absolute magnitude considering only the four resolved FSRQs at 0.5<z<1.0 is M(H) = -27.8±0.3. The FSRQ hosts are therefore large (all have R(e)>3 kpc, the empirical upper boundary found for normal local ellipticals by Capaccioli, Caon & D'Onofrio 1992), and very luminous, much brighter than the luminosity of an L * galaxy, which has M(H) = -25.0±0.3 (Mobasher, Sharples & Ellis 1993) . It is therefore evident that the clearly detected FSRQ hosts are preferentially selected from the high-luminosity tail of the galaxy luminosity function (the derived upper limits for the unresolved hosts are also consistent with this). Indeed, we find no case of an FSRQ host with M(H)>-25, indicating that for some reason these quasars cannot be hosted by a galaxy with L<L * (similarly to what was found by T96). The FSRQ hosts have also slightly brighter luminosities than the mean value of brightest cluster member galaxies (BCM; M(H) = - (1994a,b) as solid and inverted solid triangles, and z∼2 RLQs from Lehnert et al. (1992) as open triangles. The solid line is the Hubble relation for RGs (Lilly et al. 1985; Eales et al. 1997) . The dashed line is the evolutionary model for elliptical galaxies (Bressan et al. 1994) , normalized to the average redshift and magnitude of the low redshift RGs of T96. Table 4 . The RLQ samples we consider are (in order of increasing average redshift) from McLeod & Rieke (1994a,b) , Bahcall et al. (1997) , T96, Veron-Cetty & Woltjer (1990), Hooper et al. (1997) and Rönnback et al. (1996) . Considering all these samples together gives average host magnitude of M(H) = -25.9±0.4. As can be seen from Fig. 4 , there is no significant difference between the average values of these samples. Considering first conservatively both the resolved and marginally resolved FSRQ hosts gives average host magnitude of M(H) = -26.7±1.2, i.e. slightly brighter but <1σ away from the average RLQ value. On the other hand, considering only the firmly detected FSRQ hosts with z>0.2, the average M(H) = -27.8±0.3, more significantly brighter but still consistent with the low-z RLQs within 3σ. The simplest unified model states that all RLQs are similar; it is therefore not surprising that RLQ and FSRQ hosts are reasonably similar, especially considering the small number of sources analyzed. However, the persistent 1-2 magnitude difference of FSRQ hosts with AGN hosts at lower redshift suggests evolution in the host brightness with redshift, and/or a relationship of the host luminosity with the nuclear luminosity (see section 4.2). Lehnert et al. (1992) reported spatially resolved structures in the K band around six RLQ at z∼2.3 that, if interpreted as host galaxies, would correspond to extremely luminous galaxies (average host M(H) = -28.8±1.1), ∼1-2 mag brighter than the FSRQs at z∼0.65. However, within the scatter involved in these numbers, our results appear to be consistent with those of Lehnert et al. (1992) , both for the evolutionary trend in the Hubble diagram (see above) and for the trend between the nuclear and host galaxy luminosities (see section 4.2.), and is supporting evidence for the existence of a real upturn in the host luminosity occurring between z∼0.5 and z∼2, leading from L≥L* hosts at low redshift to the host galaxies of high redshift quasars that are several magnitudes brighter than L* (see Fig. 4 ). While this type of change is consistent with evolution of the stellar population in the elliptical hosts (as argued for high redshift RGs by Lilly & Longair 1984) , or being intrinsic AGN luminosity effect (as argued for high redshift RGs by Eales et al. 1997) , there are many caveats in this comparison, most notably differences in the intrinsic quasar luminosity of the various samples. In addition, optical and NIR imaging by Lowenthal et al. (1995) failed to detect extended emission in a sample of six radio-quiet quasars (RQQ) at z∼2.3. Their upper limits indicate that the RQQ hosts at high redshift must be ≤3 mag brighter than L* and ≥1 mag fainter than the Lehnert (1992) sample of RLQs at similar redshift, suggesting that RLQs and RQQs are different types of objects.
While other explanations for light around high redshift RLQs have been proposed, e.g. foreground galaxies producing intervening MgII 2800Å absorption lines (LeFevre & Hammer 1988) or light from a hidden quasar scattered by dust or electrons along the radio axis (Fabian 1989) , starlight from a host galaxy remains the most likely alternative, given that high redshift RGs can reach similar luminosities and the quasar nebulosities follow remarkably well the tight Hubble diagram for RGs (e.g. Lilly 1989; Eales et al. 1997 ).
There has been considerable disagreement on the similarity between the hosts of RGs and RLQs. While some authors have found similar size and morphology (e.g. Barthel 1989 , Lehnert et al. 1992 , others have concluded that RLQ hosts are brighter by 0.5-1.0 mag than RGs of similar extended radio emission (e.g. Smith et al. 1986; Hutchings 1987; Smith & Heckman 1989) . Abraham, Crawford & McHardy (1992) showed that this disagreement is most likely due to underestimation of RLQ host luminosity due to difficulties in PSF subtraction (because of cosmological host surface brightness dimming and scattered light from the nuclear component), and that RLQ hosts are in fact brighter than RGs. However, using carefully matched samples, T96 found that RLQ and RG hosts are almost identical in morphology, scale length and luminosity, and moreover, the nuclear components of RGs are fainter and redder than those in RLQS, all in good agreement with the unified model. At average redshift z = 0.214±0.049, the average host magnitude of the host galaxies of RGs in the study of T96 is M(H) = -26.1±0.8. This value agrees reasonably well with the higher redshift FSRQ hosts, taking into account some stellar evolution in the early type host galaxies. The data presented in this paper therefore support the similarity between RLQ and RG hosts, considering also the good agreement between the magnitudes of the FSRQ host galaxies and the high redshift RGs used to produce the Hubble diagram ( Fig. 3; see Eales et al. 1997) .
FSRQs share many properties (e.g. variability and polarization) with BL Lac objects and it is therefore interesting to compare the host properties of these two classes of blazars. Recent optical R band investigations of BL Lac hosts at z≤0.5 by Falomo (1996) and Wurtz et al. (1996) find the average absolute magnitude of the host galaxies to be M(H)∼-25.8 (see Table 4 ), with some indication of positive correlation of host brightness with increasing redshift. HST R band imaging of a small number of BL Lacs at z>0.5 ) has provided additional evidence for more luminous hosts (M(H)≤-26.8) at higher redshift. Although based on a small number of resolved objects, it appears therefore that, accounting for stellar evolution that makes galaxies brighter by ∼1 mag between z = 0 and z = 1, the hosts of FSRQs have similar luminosity to lower redshift BL Lacs, in agreement with the unified model. Note also that recent spectroscopic study of the emission line properties (Scarpa & Falomo 1997) , which is one of the main distinctive characteristics between FSRQs and BL Lacs, yields additional support to this scenario.
The nuclear component
The average absolute magnitude of the fitted nuclear component for all FSRQs is M(H) = -29.7±0.8. This indicates that FSRQ nuclei are on average ∼2.5-3 mag brighter than the RLQ nuclei at lower redshift (e.g. T96; M(H) = -27.1±0.8) and ∼4.5-5 mag brighter than the nuclear components in low redshift RGs (e.g. T96; M(H) = -25.1±0.7). The presence of a strong nuclear component in FSRQ is even more evident when considering the nucleus/galaxy (N/G) luminosity ratio, shown in Fig.  5 . None of the low redshift RLQs and RGs studied by McLeod & Rieke (1994b) and T96 have N/G >10 in the H band, whereas about half of our FSRQs are above this limit. From Figs. 3 and 4 it appears that the host galaxies of the various control samples considered here are not dramatically different in intrinsic luminosity, especially if some stellar evolution in the elliptical host galaxies is taken into account. Therefore, Fig. 5 clearly indicates that FSRQs exhibit a nuclear component which is systematically brighter than that of other AGN. This is consistent with the beaming model with large Doppler amplification factor that makes the observed difference of ∼3 magnitudes understandable.
In Fig. 6 , we show the relation between the luminosities of the nucleus and the host galaxy for the FSRQs, and for various samples from literature, for individual quasars (upper panel) and for the mean values of the samples (lower panel). While T96 found no convincing correlation between the host and AGN luminosity, we find there is a tendency for the more powerful FSRQs to reside in more luminous hosts. Similar trend has previously been noted in the NIR for low redshift quasars (McLeod & Rieke 1994a,b) and for Seyfert galaxies (Danese et al. 1992 , Kotilainen & Ward 1994 . Moreover, recent optical observations of bright (M(R)<-24) quasars at 0.4<z<0.5 (Hooper et al. 1997 ) also indicate what the authors call a positive correlation between the host and nuclear luminosity.
Note that not only the fully and marginally resolved FSRQ hosts, but also all the upper limits derived for the unresolved hosts are well consistent with the boundary limit proposed by McLeod & Rieke (1995) for AGN with M(B)<-23 (solid line in Fig. 6 ). They interpret the limit in the sense that there is a minimum host galaxy luminosity which increases linearly with quasar luminosity. Recently, McLeod (1997) has speculated that this relationship represents a constant ratio of the central black hole mass to the host galaxy mass. Finally, we advise caution about possible selection effects in this relationship. Since faint host galaxies are difficult to be detected under the most luminous nuclei, we may expect that this contributes to the void of sources in the lower right-hand corner in Fig.  6 . On the other hand, in the case of beamed objects such as FSRQs the effects of amplification of the nuclear source may move systematically the points towards larger nuclear luminosities.
Summary and Conclusions
The main finding of our NIR study is that we can resolve the host galaxies of a significant fraction of luminous AGN out to considerable redshift. The host galaxies of z∼0.65 FSRQs are large (average bulge scale length ∼13±7 kpc) and bright (average M(H)∼-27±1), much more luminous than L * galaxies (by ∼2 mag) and somewhat more luminous than the brightest cluster galaxies (by ∼1 mag). Note that all detected hosts have M(H)<-25 (∼L * ) and the derived upper limits are consistent with this value. The FSRQ hosts are 1-2 mag brighter than the hosts of lower redshift RLQs, and ∼1 mag fainter than the hosts of z∼2 RLQs, consistent with stellar evolution in the elliptical host galaxies and unified models. Finally, the FSRQ hosts appear ∼1 mag brighter than the hosts of lower redshift BL Lac objects, again consistent with them forming a common class of blazars, if mild stellar evolution in their host galaxies is assumed.
The luminosity of the host shows a positive trend with that of the active nucleus, at least for the most luminous sources. This enforces the suggestion that, for the brightest AGN, there is a minimum host galaxy luminosity which increases linearly with quasar luminosity. However, since several objects remain unresolved, deeper and higher resolution NIR imaging is required for these sources in order to determine their host properties.
Appendix: Notes on individual objects and comparison with previous NIR photometry PKS 0208-512. The H band image of this z = 1.003 FSRQ shows quite a smooth morphology. The host galaxy is marginally resolved. Unfortunately, this source has no reference stars in the observed field. The profile fit shown in Fig. 2 has been derived using a PSF estimated from field stars in the frames taken as close as possible in time and with similar seeing conditions. With these assumptions, the implied host galaxy is the most luminous in the FSRQ sample (M(H) = -30.3). However, due to the uncertainty in the PSF shape, we have omitted this FSRQ from the statistical analysis and discussion. No previous NIR photometry was found for PKS 0208-512.
PKS 0336-019. This source at z = 0.852 remains unresolved. Our H band magnitude in a 6 ′′ aperture (16.39) is over a magnitude fainter than that found in the literature (Table 5) . TABLE 5 PKS 0403-132. The H band image of this z = 0.571 source is marginally resolved, elongated roughly NE-SW, with possible fainter extended emission to N. Note also several other sources in the field, that may be companions. Our H band magnitude (14.97) agrees well with literature photometry (Table 5) . Rönnback et al. (1996) studied this derivation of the parameters for the marginally resolved hosts.
PKS 2145+067. The H band image of this z = 0.990 source is marginally resolved. Our H band magnitude (14.47) agrees well with literature (Table 5) .
PKS 2243-123. This source at z = 0.630 is marginally resolved in our image. There is a possible companion source to SW. Our H band magnitude (14.91) is in excellent agreement with literature (Table 5) .
PKS 2345-167. The H band image of this source at z = 0.576 is clearly resolved. Our H band photometry (13.43) is over 2 magnitudes brighter than found in the literature (Table 5 ).
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